Summary A female patient with unilateral gonadal dysgenesis was a mosaic for three cell lines, 45,X/46,X,+marI/46,X,+marII, including two different marker chromosomes. DNA analysis using 17 Y-specific DNA probes revealed that each marker consists of different segments of the Y chromosome.
INTRODUCTION
It is difficult to identify the origin of small marker chromosomes using cytological techniques as many marker chromosomes fail to show characteristic banding patterns.
In the present report, we used 17 Y-specific DNA probes to analyze DNA from a female patient with clitoral enlargement who had two different marker chromosomes. Each of the markers consists of a part of the Y chromosome.
CASE REPORT
A newborn girl was investigated, because of clitoral hypertrophy and bilateral inguinal hernias. The presence of vagina and uterus was established by the urethrography. Clitoroplasty and surgery to correct the bilateral inguinal hernias were performed. The right hernial content was proven to be testis and was excised. A uterus and a possible streak gonad were found in the left inguinal hernia and a small part of the latter was removed. At eight months of age, no development delay was apparent. Clinical features were normal except for those noted above.
Laboratory analyses revealed: blood testosterone 0.9 ng/ml; elevated LH (282 ng/ml) and FSH (655 ng/ml), normal values being 0-1, 4-63 and 0-150 respectively; and normal adrenal function.
CYTOGENETIC STUDIES
A 45,X/46,X,+marI/46,X,+marIl karyotype was observed in cells cultured from peripheral blood leukocytes (Fig. 1) . Out of 31 cells karyotyped, five were 45,X, 23 had mar I and three had mar II. Both markers I and II were Q-negative. The former was a small ring chromosome (Fig. la) . The latter was a G-sized chromosome. In some of mitotic spreads marker II appeared to be dicentric ( Examples of Southern analysis. For each probe, both control male DNA and that of the patient are shown. In the 50f2 blot (left), arrow heads indicate loci A to E (from the top). Loci A, B and D showed decreased but distirlct signals ( + § in Fig. 3 ). The band corresponding to locus C of S0f2 barely distinguishable. The band corresponding to 50f2 locus E is not detectable under our standard hybridization conditions and was observed only after prolonged exposure (not shown). The patient is pHY10 negative (right). et al., 1986) . The remaining six probes were gifts from Dr. J. Weissenbach (probes 47z, 52d, 50f2, 12f3, and 49f; Vergnaud et al., 1986 ) and a gift from Dr. D. C. Page (probe pDP1007(ZFY); Page et al., 1987) . Probe 50f2 detects five different loci (50f2A to 50f2E) on the Y chromosome (see Fig. 2 ). Probe 52d detects three different loci: 52dA (Yqll); 52dB (Yp) and 52dC (Yp). Probe 87-17 (DYS131) detects two different sites DYS131A (Yq) and DYS131B (Yp). The 17Y-specific DNA probes had already been mapped on the Y chromosome and were found to detect a total of 23 loci (Nakahori et aL, 1991) . DNA was isolated from peripheral leukocytes by the standard technique (Maniatis et al., 1982) . Probes pDP1007, 47z, 52d, 87-4, 87-7, 87-19, 87-26, and 87-27 were used to probe Southern blots of TaqI digested patient DNA. The pHY10 probe was used in combination with StuI (Nakahori et aL, 1989) . The remaining probes were used with EcoRI.
Differences were observed between the patient DNA patterns of probes from separate regions of the Y chromosome. Firstly, the Y-specific repeated sequence DYZl identified by pHY10 was absent in the patient (Fig. 2) . Second, the intensities of the signals produced, when the other probes were hybridized to the patient DNA, varied according to the location of those probes on the Y chromosome. Medium signal intensities were observed for probes between pDP1007 in interval 1 and 87-19 in interval 5-6. Low signal intensities were observed for probes between 87-6 and 49f in interval 5-6. The results of the DNA analysis are summarized in Fig. 3 Vergnaud et al. (1986) .
DISCUSSION
In the patient discussed here, chromosome analysis revealed two different marker chromosomes, a small ring and another which could be a dicentric chromosome. Both marker chromosomes were Q-band negative.
The results of DNA analysis using 17 Y-specific DNA probes revealed that both of the marker chromosomes consisted of parts of the Y chromosome. Furthermore, the detected loci showed different signal intensities when hybridized with patient DNA depending on their position on the long arm. Sixteen probes from pDP1007 to 87-19 showed only slightly decreased hybridization signals in agreement with the presence of mar I in 23 of 31 mitotic spreads. The remaining six probes revealed much decreased signals. These findings are in agreement with the presence of mar II in three of 31 mitotic spreads. If marker II had a Yq-structure, it might have been difficult to detect by Southern-blot analysis. Its dicentric nature doubled its copy number in the genome and presumably enabled its detection.
The patient's clinical features are those of unilateral gonadal dysgenesis and are in agreement with finding that both markers are structurally abnormal Y chromosomes.
